BACKGROUND: Soft tissue infections (STIs) from injection drug use are a common cause of Emergency Department visits, hospitalizations, and operating room procedures, yet little is known about factors that may predict the need for these costly medical services.
BACKGROUND
Injection drug use has many well-recognized adverse effects on health including overdose, withdrawal, viral hepatitis, HIV, endocarditis, and infections of skin and soft tissues. Soft tissue infections (STIs) are particularly common, affecting up to 32% of injection drug users at a given time. 1 These infections are painful and costly to patients and may progress to more serious life-and limb-threatening infections. 2, 3 The growing epidemic of methicillin-resistant Staphylococcus aureus STIs, particularly among injection drug users, has complicated treatment of these infections. [4] [5] [6] [7] For urban hospitals that serve a large number of uninsured or publicly insured patients, injection drug use-related STIs consume significant resources in Emergency Departments, inpatient wards, and operating rooms. For example, STIs accounted for more than 3,000 Emergency Department visits to San Francisco General Hospital in 1999 and were the most common reason for nonpsychiatric hospitalization. Abscess incision and drainage was the most common primary procedure for all inpatients. 8 Based on medical record reviews, 70%
of the infections resulted from injection drug use, and annual Emergency Department and inpatient costs of treating the infections were estimated at 20 million dollars. 8 Similarly, at
Detroit Receiving Hospital more than 20 years ago, inpatient costs for the care of injection drug use-related abscesses alone were 6.9 million dollars for 1 year. 9 A community-recruited cohort of 598 injection drug users in Vancouver, British Columbia experienced 2,763 Emergency Department visits and 495 admissions to 1 hospital in a 40-month period, and STI was the most common admission and Emergency Department diagnosis for those patients. 10 A medical record review conducted at the same hospital as the present study documented that approximately 39% of injection drug users who sought care for STIs in the Emergency Department were hospitalized for treatment of their infections. 11 Despite this research showing the burden of injection drug use-related STIs, no study has evaluated potentially modifiable risk factors that might be associated with more severe STIs that require hospitalization. We sought to describe a cohort of injection drug users seeking Emergency Department care for STIs at an urban, public hospital in Washington State and to identify modifiable risk factors associated with hospitalization. In particular, we hypothesized a priori that participants who delayed seeking care for their STIs would be hospitalized more often than those who did not delay seeking care. We also sought to identify any other patient-related or environmental barriers to care that were associated with a delay in seeking care and subsequent need for hospitalization (Fig. 1 ). For participants with abscesses, we assessed the association between these barriers to care and need for operating room incision and drainage.
METHODS

Study Design
This cohort study used in-person interviews and hospital records of injection drug users seeking Emergency Department care for STIs. The institutional review board approved study procedures, including written informed consent and acquisition of a certificate of confidentiality from the National Institutes of Health.
Setting
Recruitment of participants was conducted at an urban, county hospital Emergency Department in Washington State, from May 2001 to March 2002. Participants were interviewed during their Emergency Department visit when possible. However, some interviews were completed after hospital admission or discharge from the Emergency Department.
Participants
Eligible patients were English-speaking injection drug users who were seeking initial care for a STI and who agreed to a 45-minute interview and review of their hospital records. Emergency Department providers identified potential subjects and assessed their willingness and ability to participate in the study. Four trained research assistants spent an average of 59 hours per week interviewing participants between 8 A.M. and 10 P.M. Based on a previously published medical record review that identified 242 injection drug users seeking care for Figure 1 . Hypothesized relationships between barriers to seeking care, delay in seeking care, soft tissue infection severity, and Emergency Department (ED) disposition. 
Data Collection
We developed a semistructured interview instrument to specifically assess whether participants delayed seeking medical care, our hypothesized predictor of hospitalization. In addition, the interview sought information about factors hypothesized to affect STI severity or present barriers to seeking medical care, resulting in a delay in seeking care. These questions spanned 5 domains: (1) illicit drug use and behaviors (2) current STI characteristics, (3) health care utilization and access to care, (4) general health, medical comorbidity and psychiatric symptoms, and (5) sociodemographic characteristics. Previously used measures were incorporated when available (described below). Interviewers utilized calendars and other visual prompts shown previously to improve recall reliability in patients with substance abuse problems.
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In addition to interview data, the hospital electronic medical record system was accessed to obtain information on patients' Emergency Department treatment, insurance status, surgical procedures, and hospitalizations.
Measures
Hospital Utilization. Hospital admission for an STI was selected as this study's a priori primary outcome, because it reflects STI severity as well as the burden of the STI on the patient and society. Whether or not patients were hospitalized was obtained from hospital records. For patients with abscesses, a secondary outcome of whether incision and drainage was performed in the operating room versus at the bedside in the Emergency Department or hospital room was also obtained from hospital records.
Delay in Seeking Care. Several measures of delay in seeking care were assessed. First, participants were asked to explicitly report whether they had delayed seeking medical care for their current STIs, and if so, for how many days (0, 1-3, 4-7, or more than 7). Second, participants were asked about the timing of signs and symptoms of infection as another means of assessing potential delay in seeking care. Specifically, they were asked if they had any systemic (fevers, high temperature, or sore muscles) or local (redness, warmth, swelling, drainage, or pain) signs or symptoms of infection. Those who reported any signs or symptoms of infection were then asked to estimate the number of days they had had each sign or symptom (0, 1-3, 4-7, or more than 7).
Access to Health Care. To assess potential barriers to care, participants were asked about their previous experiences with the health care system, including whether they had a primary care provider and the number of times they were hospitalized in the past year. Participants' insurance or health benefits were ascertained from hospital records.
Drug Use History and Behaviors. Drug use history and behaviors were assessed using questions from previous epidemiologic studies of illicit drug users whenever possible. 13, 14 Participants were asked about their last drug injection, including the type of drug they injected (heroin, cocaine, heroin and cocaine, amphetamines), whether they injected into a vein, subcutaneously, intramuscularly, or missed a vein, and their skin and syringe-cleaning behaviors. Number of years of injection drug use (0-9, 10-19, 20-29, or 30-41), the drug(s) participants injected most frequently, and their skin, syringe, and needlecleaning behaviors were also ascertained from interviews. The AUDIT-C alcohol screening questionnaire was used to assess alcohol misuse, including risky drinking and alcohol use disorders. 15 An AUDIT-C score of 4 or more was considered a positive screen for alcohol misuse. 16 Soft Tissue Infection Characteristics. The type, location, and number of current STIs were determined by review of Emergency Department documentation and interviews. STIs were categorized as being abscesses, cellulitis, or infected ulcers. Infections were considered abscesses if an incision and drainage procedure yielded purulent material or if spontaneous drainage of an infection was reported by the patient or in provider notes. STI locations were grouped according to the following anatomic sites: shoulder, arm, leg, buttock, 2 or more sites, and other sites. Participants were asked to estimate the number of previous STIs they had experienced and to describe prior self-treatment of their current infection, including use of antibiotics and incision and drainage attempts.
General Health, Medical Comorbidity and Psychiatric Symptoms. Participants' overall health status (poor, fair, good, very good, excellent) was based on self-report. Psychiatric symptoms were assessed using the psychiatric status section of the Addiction Severity Index (ASI). Psychiatric status composite scores were calculated using the formulas supplied by the ASI Composite Scores Manual 17 and could range from 0 to 1 with higher scores indicating a higher "severity rating."
Sociodemographic Characteristics. During the interview, participants were asked about their current living situation (own or rent a house or apartment; someone else's house or apartment; hotel, motel, boarding house, halfway house; shelter; on the streets, car, or abandoned building; other) and whether they considered themselves homeless. They were asked about their level of education, employment status, and whether they had ever been incarcerated.
Statistical Analyses
Initially, the relationship between measures of delay in seeking care and the study's primary outcome, hospitalization, was assessed with bivariate logistic regression. Secondary exploratory bivariate analyses using logistic regression explored whether study participants' drug use history and behaviors, STI characteristics, previous health care utilization, medical comorbidity, psychiatric symptoms, and sociodemographic characteristics were associated with hospital admission. We then constructed a multivariable logistic regression model that included all factors significantly associated with hospitalization on bivariate analyses to determine their independent relationship with hospitalization. Associations with p values <.05 were considered statistically significant. Similarly, for participants who had injection drug userelated abscesses, we used bivariate logistic regression to assess the relationship between need for operating room incision and drainage and measures of delay in seeking care. Exploratory bivariate analyses were used to explore whether particular drug use history and behaviors, STI characteristics, previous health care utilization, medical comorbidity and psychiatric symptoms, and sociodemographic characteristics predicted operating room incision and drainage. Factors that were significantly associated with operating room incision and drainage on bivariate analyses (P<.05) were included in a multivariable logistic regression model to test their independent association with operating room incision and drainage.
Statistical analyses were performed using STATA statistical software (STATA Corp, College Station, TX).
RESULTS
A total of 136 patients who sought initial care for 147 soft tissue infections in the Emergency Department consented to participate and completed the in-person interview and their medical evaluation (Table 1) . Although more than 75% of participants reported that they graduated from high school or obtained their general educational development (GED) credential , only 11% reported having a job and nearly one-third lived on the streets or in shelters. The 136 study participants had a total of 147 infections and the characteristics of their infections are presented in Table 2 .
Of the 136 participants, 55 (40%) were admitted to the hospital. Contrary to our hypothesis, this study's measures of delay in seeking care were not associated with hospitalization. Patients who were admitted to the hospital did differ in their previous health care utilization and current living situation compared to those who were not admitted. Specifically, participants who were hospitalized for treatment of their STIs were significantly more likely to report being hospitalized 2 or more times in the past year and to be living in a shelter compared to those treated as outpatients ( Table 3) . The type and location of infection and other demographic characteristics presented in Table 1 were not associated with hospitalization. 
Frequently Hospitalized Patients
The subgroup of 25 participants who reported being hospitalized 2 or more times in the past year comprised 18% of the overall study population and 33% of those hospitalized for treatment of their STIs. Whereas 72% of this subgroup was admitted for their current infection, only 33% of the rest of the study population was admitted. No participant in this subgroup reported being employed. Based on exploratory logistic regression analyses, living in a shelter and injecting drugs for 30 years or more were independently associated with being hospitalized 2 or more times in the past year (Table 4) . The type and location of infection and other demographic characteristics presented in Table 1 were not associated with being hospitalized 2 or more times in the past year.
Patients with Abscesses
Among the 101 (69%) participants with abscesses, 60% had their infection incised and drained at the bedside, whereas 23% were incised and drained in the operating room and 3% had incision and drainage procedures both at the bedside and in the operating room. Ten percent had abscesses that had drained previously, either spontaneously or by self-incision and drainage and 4% of participants had suspected abscesses that were not drained. On unadjusted analyses, participants who reported having systemic symptoms for more than 7 days were more likely to undergo operating room incision and drainage compared to those reporting no systemic symptoms (odds ratio [OR] 6.0, 95% CI 1.1-33.3) and participants with abscesses in the shoulder region were more likely to undergo operating room incision and drainage compared to those with abscesses in other areas (OR 3.0, 95% CI 1.1-8.1). In a multivariable model, only the location of the abscess in the shoulder region independently predicted operating room incision and drainage (OR 3.1, 95% CI 1.1-8.9).
DISCUSSION
Many injection drug users with STIs seek care in emergency departments [ 10 ] , and many are subsequently hospitalized [ 11 ] .
We hypothesized that a delay in seeking care might be a modifiable risk factor for hospital admission and more severe abscesses requiring operating room incision and drainage. This study's measures of delay in seeking care included participants' self-report of delay, their estimated duration of delay, and the duration of any signs and symptoms of infection. Contrary to our hypothesis, none of these measures of delay were associated with hospitalization or operating room incision and drainage. This study also prospectively evaluated the association of patient characteristics, including potentially modifiable risk factors, with hospital admission for an injection drug use- related STI. Only living in a shelter and multiple hospitalizations in the past year were significantly associated with hospitalization. Frequent hospitalizations for STIs were in turn associated with years of injection drug use. These findings highlight a group of patients with repeated hospitalizations for STIs who, when hospitalized, would be easily accessible to counselors and targeted interventions. This study's finding that injection drug users who lived in a shelter were 4 times more likely to be hospitalized suggests that outreach to shelters might impact hospital utilization by this population. However, the mechanism accounting for this finding is uncertain. Unstable housing may influence a physician's decision to admit a patient, and patients who reside in shelters may be more willing to be admitted than those with homes. Specific characteristics of shelters may also impact the severity of an infection and need for hospitalization. For example, the close quarters of shelters might foster more virulent or antibiotic-resistant STI pathogens. 5 Abscess incision and drainage in the operating room rather than at the bedside was another measure of hospital utilization in this study. Nearly a quarter of participants with abscesses underwent operating room incision and drainage and the location of an abscess in the shoulder region was the only independent predictor of operating room incision and drainage. Shoulder injections are primarily intramuscular and thus related infections may be deeper and require more extensive incision and drainage than can be managed at the bedside.
Previous studies have identified drug use behaviors associated with developing STIs. A community-based study of injection drug users found that not cleaning the skin before injection, subcutaneous or intramuscular injection, and injecting a combination of heroin and cocaine increased the risk of developing an abscess. 18 However, in the present study, these practices were not associated with hospitalization or operating room incision and drainage. Likewise, previous studies have suggested that recent incarceration might increase carriage of resistant organisms 19, 20 resulting in increased hospitalizations, but we did not find such an association. Thus, risk factors for STI development and risk factors for health care utilization among patients seeking care for STIs in public hospitals appear to be distinct. Several limitations of this study are noteworthy. It included only patients who sought care for a STI at 1 hospital's Emergency Department and not patients evaluated elsewhere. The lack of an association between delay in seeking care and hospitalization in this study may be caused by the fact that patients with STIs who truly did not delay care were seen outside the Emergency Department. In addition, the relationship between symptom severity, rapidity of symptom development, and the decision to seek care is likely complex and may not relate to hospitalization in a consistent manner. We excluded 20 participants who left the Emergency Department against medical advice or before completion of their medical evaluation because we were not able to ascertain their true Emergency Department disposition. If those participants delayed seeking care and should have been hospitalized, our primary hypothesis could have been supported. Because we were not able to collect information from eligible patients who declined or were not asked to participate, we could not assess the impact of any recruitment bias. We did not collect specific information regarding participants' chronic medical illnesses, including HIV disease, which might influence infection severity and need for hospitalization. Lastly, the study may have lacked the power to detect associations between hospitalization or operating room procedures and other factors owing to small sample size. Its findings should be considered preliminary and exploratory as no adjustment was made for multiple comparisons.
Urban public hospitals and their Emergency Departments bear a disproportionate burden in caring for patients with complications related to substance abuse and would benefit most from studies aimed at reducing utilization by this population. We found that injection drug users who lived in shelters and who had been injecting for more than 30 years were more likely to have been hospitalized 2 or more times in the past year. These data could help target strategies to reduce the health care utilization resulting from these infections, and reduce the pain and suffering of this marginalized population.
